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1 
The pr_esent invention in ifs broader aspects 
relates simply fo a temperature contro!!¢d /ïuid 
supply apparatus without regard to o.ther equip- 
ment with which if may be associated. Hence, 
where speclflc reference is herein ruade to the 
employment of this invention in conjunction 
with plastic extruding machines and the like, 
such embodiments are to be regaràed merely as 
illustrative in order that one may more fUlly 
coml0rehend the nature anà distinctive features 
of the present invention. 
In the continuous extrusion of plastic 
materials, one important consideration is that 
of maintaining an accurate temperature control 
of the extrusion cylinder within prescribed limits 
so as to assure thorough plasticization of the 
material to be extruàed but yet without over- 
heating thereof. However, successfu! ha 
control invo!ves more than simply renàering the 
heating, means operative and inop.erative because 
in a screw-type machine, for example,, the 
fricional heat developed by the rotation of the 
screw withln the jacketed extrusion cylinder and 
its chm'ning and pressurizing action on the 
plastic material spiraled therabout is 0ften s0 
intense that even though the circulation 0f heat- 
ing medium through the cylinder is àiscontinued 
(or the electric power turned, off in the case of 
electric heating means), the plastic materia! 
within the cylinder will attain a temperatm'e 
suflcient fo cause àiscoloration or àecomposition 
of th material with the result that in the latter 
case nox!ous gases or vapors, as OEor example 
hydrochloric acid. or chlorine in the case. Of 
vinyl chloride and vyldine ch!orid.e plasics,. 
may emanate from the_ plast!c rnatei.al, thereby 
causini inury to the operator of the machine 
and fo the machine itself. 
Such discoloration and decomposition of the 
plastic material may also occur when the 
machine is. st0ppeà af the end of a run as well as 
dm'ing the operaion of the machine as afore- 
said. !nsmuch as the heated watl of the 
extrusion cylinder is generally af a temperature 
somewhat greater than tht required fo 
plastieize the material, prolon.ged contact of the 
material with such heated cylinder wal! when the 
machine is stopped will ef!ect blistering or bun- 
ing of the mateal with resultin discoloration 
and decompositi0n. 
Briefly outlined, the avparatus c.onstituting the 
vresent invention when exemplarily coupled 
with an extrusion cylinder eliminates the afore- 
said problems by selectively circulatin a heated 
and a cooed fl.uid medium through jackets sur- 
roundg- the xtr_us!on cy]indvr, wheçeby te 
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elcc. taptd.lheting and .collng of . 
invo-to o.ide an ap.rat b wch tem- 
pera,urc'mody media at eent .mra.- 
 tures m bc electivel c]atoE to 
portion of the apparatus hich: it. is deed, t 
control. 
othe bj.ct iS to. proide, an para.s ith 
a sle reverlble pwer mena hi 
10 selectivC opated t .c, eithvr of te 
temporaire modff mode. f«ug.h a POrti 
of the aparafus hh ff  e.oE  .conoL 
Another objec iS fo .proçi an .apvatu n 
wCh a reatvely cooler bo of fluid is 
1 aride  isolate a tter by of .flu from 
oxidation. d deteïorafi, . oeoler 
beg contained i a entefl..pion 
wherehy fo bc rthcr peratfve t ac.ca 
theml expansion 0 %ho hoEter  o flufd, 
20 Other ObJec and adantages OE the venn 
W become apparent as the foo des.crption 
procee. 
To th accomphmen of th foregoi, and 
relted vndssad, tnnon, thon. 
25 features hereier ful descr.d 
larly ofnted oat  th ci,  foaw 
scripton an the aexeà dai Zg fh 
in detail certain illtratve emen 
invention, these bing indicati.v, h«wev, 
30 a few of the. va« was in hich the pinct 
of e invention m bv empIeoE 
In the drawg: 
g.. 1 is a dlagrammatic repreeon 
preferred .  apaa.fu . emhodied in: 
35 scre type extding machine.; .and 
. 2 'throu 5 are sila 
representtions o.mooEfled- apparates. 
Rerring- now  the dran, an flrSf moe. 
especially  g. 1, there  shon the 
40 extrudg mache whh comprises a 
exuion cIer { having a si openln 
Jact one c theof through wiCh. 
plouc mat i anar,, powàoee.oE sfp or 
other conveent fo may be inroduced om 
45 a suitable hopper, hot shown,  fhe 
tudal bore  through fhe cylindvr. 
to th othvr vnd of cyMer  i a d. 
whlch cies, an exfvusion die 5 ths. 
d bing foe it an. extuslon orie, the 
50 thOh of dSeoE oeoss sVction- se. oE 
otatabl wïhin clder  is . exsioe 
 whch is adapted Whn ,otated. fo, foree the. 
mafeAl tro.dd . the cylind 
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3 
jacketed fo divide the same into a plurality of tem- 
perature zones, three being shown for conven- 
ience, na.nely a water cooled zone (not shown) af 
the hopper end of cylinder ! whereby the .nateria] 
entering the cylinder is retained in a solid state 
to better resist back pressure, an inter.nediate 
fluid heated zone between inlet opening 2 and die 
head 4 wherein the te.nperature of the inner wall 
of cylinder ! is .naintained suiïicienly high to 
cause the outer layer of the .naterial spiraled 
around the extrusion screw 6 fo beco.ne tacky 
and to adhere to the wall of cylinder ! whereby 
the screw will rotate relative fo the .naterial and 
thus urge the sa,ne forward toward the extrusion 
orifice, and a second fluid heated zone af die 
head 4 wherein the te.nperature is suiïicient fo 
complete the plasticizing of the .naterial prior 
to ifs being forced out through the extrusion ori- 
fice. Cylinder ! and die head 4 .nay be heated 
by off, stea.n or like fluid and in so.ne cases elec- 
tricity .nay be used as the heating .neans. In 
the present case, a preferred heating .nediu.n is 
hot off which is heated and circulated through the 
jackets in cylinder ! and die head 4 by the ap- 
paratus now fo be described. 
The te.nperature controlled fluid supply appa- 
ratus herein shown in association with an 
truding .nachine co.nprises a fluid reservoir 7 fo 
which is connected a vented expansion tank and 
seal $ to allow for ther.nal expansion of the fluid 
in the syste.n and as will appear hereinafter fo 
seal the heted fluid fro.n oxidation and deterio- 
ration. "Vithin reservoir 7 is a heating reservoir 0 
through which the fluid flows and is heated fo 
desired te.nperature as by .neans of an electric 
immersion heater ! 0. Heater !9 will preferably 
bave associated therewith .neans for varying the 
temperature thereof so that the fluid flowin 
through the heating reservoir 0 wfll be heated fo 
a desired te.nperature. Connected fo reservoir 
as by a conduit !! including a check valve 
therein, is a fluid reservoir !3 containing cold 
fluid which .nay be at roo.n te.nperature or cooled 
to so.ne te.nperature below roo.n te.nperature b 
suitable refrigerating .neans, not shown. 
Connected in the syste.n is a reversible 
draultc pu.np !4 fo one of the ports of which is 
connected a conduit !6 fro.n reservoir  with a. 
check valve !6 therein per.nitting flow of fluid 
fro.n reservoir  fo what is thelntake port of the 
pu.np when the pu.np is operated to pu*np fluid 
in the direction indicated by the arrow !7. To 
this sa,ne port of the pu.np is connected a con- 
dult !8 with a check valve !9 therein per.nitting 
flow of fluid fro.n what is the delivery port of the 
pu*np when the pu.np is operated .fo pu.np fluid in 
the direction indicated by the arrow 20 to the 
conduits 2 !, 22 and 23, which when the apparatu 
is installed in an extruding .nachine as shown 
respectively lead fo those, jackets in the cylinder 
which constitute the die head and inter.nediate 
heating zones. In conduits 2 ! and 23 are reguiat- 
ing or thrott/e valves 4 and 2 ïor controllin the 
relative rates of flow of fluid throuh the separate. 
jackets in cylinder ! and die head 4. 
The other port in pu.np ! 4 has connected there- 
to a conduit 26 with a check valve 7 therein 
through which fluid flows in the direction indi- 
cated by arrow !7 fo one end of heating reservoir 
9. Leading fo this sa.ne port of pu.np !4 ïro.n 
coolifig reservoir !3 is a conduit 2 with a check 
valve 20 therein per.nitting drawing oï fluid fro.n 
reservoir !3 by the pu.np when operated fo pu.np 
fluid in a direction as indicated by the arrow 20. 
. The other end of heating reservoir 0 has a con- 

4 
duit 0 connected thereto with a check valve  
therein, said conduit 0 joining with conduits 
 and  through which heated fluid .nay be 
supplied through throttle valves 24 and 25 to the 
die head and inter.nediate heating zones. The 
fluid circulated through the jackets in cylinder  
and in die head 4 leaves by way of conduits 2 
and 33 which join with a conduit 64, said latter 
conduit in turn connecting into conduit !. As 
previously .nentioned, conduit ! runs between 
reservoir !6 and reservoir . 
The operation of the apparatus described above 
is as follows. When pu*np !4 is operated to cir- 
cuiate fluid in the direction indicated by arrow 
7, fluid is drawn into the pu.np fro.n reservoir 7 
through conduit !5 and check valve 6 and is de 
hvered fo one end of heating reservoir 0 through 
conduit  and check valve 2. At this stage, 
check valves !6 and 29 are respectively operative 
to prevent any intake of fluid through conduit 
2 or delivery of fluid through conduit 0. The 
fiuid in passing through heating reservoir 9 is 
heated to a desired temperature by heater . 
The properly heated fluid then flows through con- 
duit 36 and check valve 6! through conduits 2, 
2! and 26, through throttle valves 24 and 5 into 
the respective jackets of the extrusion cylinder. 
Throttle valves 24 and 26 will, of course, be prop- 
erly regulated fo control the relative rates of 
flow of fluid into the respective jackets to thus 
maintain the desired te.nperatures of the heat- 
ing zones. Check valve 9 prevents by-passing 
of any of the hot fluid fro.n heating reservoir 9 
fo pu.np !. The fluid flowed through the jackets 
teaves by way of conduits $ and 3 and flows 
through conduit 4 and conduit ! and check 
valve ! into reservoir . Ït will be observed 
tlat the war*n fluid entering reservoir  will, 
pribr fo again being drawn therethrough by 
pu.np !4, be conductively heated by heating 
reservoir 9, which in ifs preïerred form will con- 
sist of a cofled or otherwise formed long tube 
i.n.nersed in the fluid in reservoir .7. 
Now shouid the frictional heat developed by 
the rotating screw 3 be so great as to effect a 
fise in te.nperture greater than desired, it would 
be wholy unsatisïactory to si.nply discontinue 
circulation of heated fluid through the heating 
jackets because such te.nperature fise will, in 
so.ne cases, continue even though circulation of 
heated fluid is discontinued. Also, as previous- 
ly explained, stopping of the screw 3 at the end 
of a run will produce the undesirable result of 
prolonged contact between the plastic .naterial 
and tle heated wall of cylinder !. 
Under such circumstances, pu.np 4 is i.nme- 
diately r.eversed fo effect flow of fluid through 
the pump in a direction as indicated by arrow 2 
whereby cold fluid is drawn into the ,pu.np fro*n 
reservoir !3 through conduit 8 and check valve 
0 and delivered through conduit !8 and check 
valve !0 through conduits 2!, 22 and 23 and 
through throttle valves 24 and 25 into the jack- 
ets of cylinder ! ànd die head 4. At this stage of 
the operation, check valves 27, !6 and !, respec- 
tively prevent drawing of fluid into pu.np !4 ïrorn 
heating zeservoir 0, prevent delivery of cold fluid 
to reservoir 7 and prevent delivery of cold fluid 
fo heating reservoir 0. Fro.n the heating jack- 
ets the fluid is drawn under the influence of the 
suction side of the pu.np, through conduits 32 
and S, through conduits $4 and ! I into reservor 
! 3, the check valve ! 2 preventing drawing oï fluid 
ïro.n reservoir . The fluid wfll then be cooled 
in reservoir ! and recirculated through pu.np !4 



 e;Skef,. s sloresd.. If_tan t,h be seen 
t t such an ,arrangeen the temperate 
ree  ;frioEienal heat or u 
omsitn ï the mateal remaig  the m3 
cheon the occasion of a-shutdo is quickly 
ipad. 
R now tothe mudJfication,illtratsd 
ï. 2, whereinelemen silarto those 
cluded in h a,ssemblage oï 
ence erIs, if is Rparent 
.mp :I .operated  pp fluid in the dlr- 
 ion .catsd by the arrow , he ui willb 
csdtoow ollows starg at'the darg 
side oïthepp: throuh conduit '2, check.valve 
-Lhtg resvoir "H," conduit:, cYllner , 
i  thesuction side.oï thepump. 
çOnhorhand,whn itbecomes necessary, 
r ,dable fo ruc - the temperature 
cylder , the operation oï p  is reversed 
 th pump .uid in the irection indicated 
bY .the -aow  whereupon ,col d awn 
f th reservoir "C" .through conduit 2 and 
checkal£e' 9 to-the pp will be discharged 
tough conduit 8, chec valve 9, cylinder 
and conuiç I  into reservoir 'C." 
"In the apparatus disclosed in Fig. 2 if wi11 b 
oboeed that the ow oï hot and cold d 
tough cylinder  is  opposite directio 
" whereas -the Fig. I apparatus both 
andcold fluids:ow through the cylder in 
saine direction, such latter arrangement bsing 
r6feed In someitances. 
In rder-fo converç the 
on :In Which -the temrature modiïying media 
ow throughhe clinder inthe saine direction 
It " ynecessa o rverse the connections 
 ,the cylder ,an eithsr ï the two pairs o 
confits 'leading from the temporaire mody- 
ima circuits. Ing..3 this bas been illus- 
tzatiwly accomplished .sply by coectg the 
conduits 14 and 18  the opposite ends of cyl- 
inder  as compared with their coections in 
g. . .cae such change s i11ustrated in 
g. '3 does hot ae Rny conflict with the aïore- 
described mode of operation 
arat, such need not now be repeated. 
A fther modification (not shown) which 
duces the Rpparatus of Fig. 2 fo .a still spler 
fo involves the replacement oï the valves 
and 9 and the conduits S and  therein by 
a»single conclut between pump 4 and cyllnder 
. However, in such modcation the leth (or 
more properly, the uid capacity) oï such single 
conduit shoul b a mimum, otherwise exces- 
slve boat fosses may result from the additionl 
d of hot aRd old d respectively circulatd 
through the reservoirs "C" and "H" when the 
operation 0f the pp is reversed .and ïrom 
increased heat exchange between 
such conduit and the hot and c!d uid alter- 
nRty circated therethrough. 
The embodimsnt of the invenon il1trated 
in g. 4 is sutantially the" saine as that 
g. 1 with th exception that normally closed 
solenold vaves 3S and  Rd normally open sols- 
nod valves , , 9 and 4 
bn. substïtuted for the check valves 
ad , [, 2 and 3 respectively. Said solenod 
vIves r of conventional cotruction wheren 
the soenod Rrmare when moved ïn resonse 
to. energation oï the associated solenoid 
correonding movement-oï the valve seating 
element, fo a flo permitng osïtion in the case 
o the oally closed valves 

a :seating ..position _in :the :case nf the. ïormally 
open =valves 3;/ to 40. pon 'lnergization 
the solends e :ve sting 'elements are 
ved to enolly eated or unseRd 
ons bY:Sps.  ig.  he pp dvng 
motor 4 . controlled ough :a reversing swi.t 
42 which in one position energizes the coatrl 
rlay 43 compring a coil 44 d norlly open 
itches 45, ch witches re actuated in veH 
own :mner fo :a closed Sltion wh coil 
4 is energed. 
hen :the :sw2tch 42 - the "off"-position 
the mot 41 s ,hOt ,,operatg. _Honorer, wen 
tch-42 is ifd .fo the "Heat" position 
motor 41 is operatie "£o rotate the :pp 14 
u direction fo cause flow of oll . £he Rirection 
incated bythe-arrow I],e.relay  hot being 
energized whereupon the .soloid valves S to 
B rema  theirnoàlly open or .closd 
tio as indicated by the leers "N. O." 
"N. C."  g. 4. Thefore, .commencing 
the discharge port of the pp 14 fid :vws 
through condt 2, normally open 'vale 
heating reservoir 9, condt $, normally open 
valve 4, condsts 22, 21 and 2 through the 
cyllnder I and head 4, oendts 2, , 34 and 
1, normally open valve ], tough reservoir 
conduit le, and normally open valve  lnto 'the 
intake :port of the pump. 
When the .switch   shifted fo the "Cool" 
position ',the motor 41 operates in the opposite 
directionto cause the pp 14 to circulute fld 
in the direction of the arrow 2 and the relay 
3 is energized fo close the swiches ,4 and con- 
equently energize the solen0id valves  to 
valves 3 and 3S being actuated fo open position 
and valves ]to 4B to closed sition. erefore, 
cool fluld from reservooe I is drawn into 
pp 14 through conduit 28 and valve B and 
discharged tough the conflit 18, vlve 35. con- 
dts 21, .2 and 23, and through cyIinder 1 and 
head 4, conduits 3, 33, 4, a.nd Ii to the 
reservolr I. 
The form of appuratus iustrated in g. 5 
is simitar to that of Fig. 4 diffeing sHghtly in 
the piping-and  that-two t'ee-way solenod 
erted vav 4S and 4  the former take 
the place of the six solenoid operated valves 3S 
to 0 in the utter.. In Fig. 5, the aCtua 
switch 42 to the "Heat" position operates the 
motor 1 in a irecton fo cause the çumç 4 to 
circlate fluid in the dection of the arrow 
the soIeid valve 6 being retained as by a spring 
in a position permtt.ing flow o fluld through 
conduits 8 and 49 nd heating reservoir 9 nd 
cloing flow tough conduits 8 and  and 
solenoid valve 4 being similarly retained in a 
position permiting druwing uf flid from resta'- 
voir 7 rough oenduits 1 d S2 and ctosig 
flow rough conduits 2 and S. Thus, heated 
fiuid flows rom reservoh- 9 through conduiks 
, S6 and B. eylinder  and hëad 4, conduits 
$-2,  and  to the reservoir .  the 
sw[tch 2  uctuated o the "Cool" .position. 
the motor 41 driv the PUmp  in tre posi 
direction fo cuuse fld fo flow in the direction 
indicte by aTow 2B and the relay 43 ts enegized 
closing switches 4 and enezzing thë otenoids 
associated with valve 4 an  wheupon the 
latter are respectiwty ctated fo a ,position 
oeïng counicution between conduits 4S and 
S and c!osi.ng «ommucai between coRdui, 
 and 9 an to a posi openig communica- 
tion between condui 2 d  and ctesng com- 
munIcaon eeen con S nd . With 
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the valves 45 and 4 thus actuated, cool fluid 
is drawn through the pump from reservoir 13 
through conduits 58,  and 56, cylinder I and 
head 4, conduits 32, 33, 57, and 50, valve 46 and 
conduit 48 and forced by the pump through 
conduits 52 and 53 through valve 47 into reser- 
voir I 3. 
The valves 46 and 47 are of any well known 
form and thereïore it bas been deemed unneces- 
sary to describe the construction thereof in detail. 
As in the case of the solenoid valves 35 to 40 in 
Fig. 4, the valves 46 and 47 are such that springs 
therein are operative to return the valve ele- 
ments therein to a normal position, as indicated, 
upon deenergization of the solenoids associated 
with said valves. 
As previously indicated, the vented expansion 
tank and seal 8 is operative not oniy to accom- 
modate thermal expansion of the heated fluid in 
the system but in addition to provide a seal 
whereby such heated fluid is protected from oxi- 
dation and deterioration. By reference to each 
of the figures of the drawing it can be seen that 
said tank 8 is disposed exteriorly of the heating 
reservoirs 7, 9, and "I-t," and that no fluid is 
circulated therethrough. Thus, the fluid therein 
which is exposed to air will be relatively cooler 
whereby when oil or like fluid is employed as the 
temperature modifying medium such body of 
fluid will not objectionably oxidie or deteriorate 
and because the heated fluid is nowhere exposed 
fo air, the entire system is protected from con- 
tamination. Such body of fluid in tank 8 thus 
operates as a fluid plug fo seal the system except 
for the small surface area of the fluid in said 
tank. 
Other modes of applying the principle of the 
invention may be employed, change being ruade 
as regards the details described, provided the 
features stated in any of the following claires 
or the equivalent of such be employed. 
-I therefore particularly point out and distinct- 
ly claire as my invention: 
1. In a temperature controlled fluid supply 
paratus, the combination of a unit through which 
hot or cold fluid is adapted tobe selectively cir- 
culated, a reversible pump, hot and cold fluid sys- 
teins connected fo said unit and fo said pump, a 
valve in one system respectively opened and closed 
upon operation of said pump in one direction and 
in the other to respectively permit and block 
circulation of fluid through said system and unit, 
and a valve in the other system respectively 
closed and opened upon operation of said pump 
as aforesaid to respectively block and permit cir- 
culafiion of fluid through said other system and 
said unit. 
2. In a temperature controlled fluid supply ap- 
paratus, the combination of a unit through which 
. fluid from one of two fluid circuits containing 
fluids at different temperatures is adapted tobe 
selectively circulated, a reversib!e pump, a flrst 
fluid circuit connected in series with said pump 
and said unit, a second fluid circuit connected 
in series with said pump and said unit, and a 
valve in said flrst circuit respectively opened and 
closed upon operation of said pump in one direc- 
tion and in the other fo respectively permit and 
block circulation of fluid through said circuit 
and unit, and a valve in said second circuit 
spectively closed and opened upon operation of 
said pump as aforesaid to respectively block and 
permit circulation of fluid through said second 
circuit and said unit. 
3. In a temperature cm]trolled fluid supply ap- 
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paratus, the combination of a unit through which 
fluid from one of two fluid circuits containing 
fluids af different temperatures is adapted fo be 
selectively circulated, a reversible pump formed 
5 with a pair of ports which are alternately in- 
take and delivery ports in accordance with the 
direction oï operation of said pump, said unit 
being ïom'ned with an inlet port and on ourlet 
port, a flrst fluid circuit connected in series with 
10 said pump and with the inlet and ourlet ports 
of said unit, a second fluid circuit connected in 
series with said pump and with the inlet and 
ourlet ports of said' unit, and a valve in each 
circuit adjacent the inlet port of said unit alter- 
15 nately and automatically opened and closed.in 
accordance with the direction of operation of 
said pump and arranged fo permit fiow of fluid 
from one circuit through said unit and to blbck 
flow of fluid from the other circuit through said 
2O unit. 
4. In a temperature contro]l.ed fluid supply 
paratus, the combination of a unit through 
which fluid from one of two fluid circuits con- 
taining fluids at different temperatures is adapt- 
5 ed tobe selectively circulated, a reversible pump 
formed with a pair of ports which are alternate- 
ly intake and delivery ports in accordance with 
the direction of operaion of said pump, said 
unit being formed with an inlet port and an out- 
,".,o let port, a first fluid circuit connected in series 
with said pump and with the inlet and ourlet 
ports of said unit, a second fluid circuit connect- 
ed in series with said pump and with the inlet 
and ourlet ports of said unit, and a valve in each 
z. circuit, one of which is adjacent one of the ports 
of said pump and the other of which is adjacent 
the other of the ports of said pump, said valves 
being alternately and automatically opened and 
closed in accordance with the direction of opera- 
.:  tion of said pump and arranged to permit flow 
of fluid from one circuit through said unit and 
to block flow of fluid from the other circuit 
through said unit. 
5. In a temperature controlled fluid supply ap- 
 :; paratus, the combination of a unit through which 
fluid from one of two fluid circuits containing 
fluids at different temperatures is adapted fo be 
selectively circulated, a reversible pump formed 
with a pair of ports which are alternately intake 
;,0 and delivery ports in accordance with the direc- 
tion of operation of said pump, said unit being 
formed with an inlet port and an ourlet port, 
a flrst fluid circuit connected in series with said 
pump and with the inlet and ourlet ports of said 
, unit, a second fluid circuit connected in series 
with said pump and with the inlet and ourlet 
ports of said unit, and a pair of valves in each 
circuit on opposite sides of said pump alternate- 
ly and automatically opened and closed in re- 
60 sponse to operation of said pump in opposite di- 
rections and arranged to restrict intake and 
delivery of fluid into and from said pump fo 
one or the other of said circuits. 
6. In a temperature controlled fluid support 
6,] apparatus, the combination of a unit adapted 
to have selectively circulated therethrough tem- 
perature modifying media af different tempera- 
tures, a reversible pump, a pair of circuits con- 
taining media at different temperatures andcon- 
7(I nected in series with said unit and pump, and 
check valves in each circuit on opposite sides of 
said pump, the check valves in one of said. cir- 
cuits operating in a direction permitting cir- 
culation of medium therein through said unit and 
ï5 pump when said pump is operated in one direc- 
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tion and preventing such circulation of nedium 
when said pump fs operated in the opposite 
rection, and the check valves in the other of 
said circuits operating in a direction respectively 
preventing and permitting circulation of medium 
therein through said unit and pump when said 
pump fs operaçed in such one direction and op- 
posite direction as aforesaid. 
7. In a temperature controlled fluid supply 
apparatus, the combination of a unit adapted to 
have selectively circulated therethrough tem 
perature modifying media at different tempera- 
tures, a reversible pump, a pair of circuits 
taining media af different temperatures and con- 
nected in series with said unit and pump, and 
check valves in each circuit on opposite sides of 
said pump, the check valves in one of said cir- 
cuits opening in one direction permitting circula- 
tion of medium therein through said unit and 
pump when said pump fs operated in one direc- 
tion, and the check valves in the other of saioE 
circuits opening in an opposite direction per- 
mitting circulation of medium therein through 
said unit and pump when said pump fs operated 
in an opposite direction. 
8. In a temperature controlled fluid supply 
paratus, the combination of a unit through which 
fluid ïrom one of two fluid supply circuits con- 
taining fluids at different temperatures fs adapt- 
ed tobe selectively circulated, a reverible pump 
formed with a pair of ports which are alternate- 
ly inçake and delivery ports in accordance with 
the direction of operation oï said pump, a flrst 
fluid supply circuit connected in series with said 
pump and unit, a second fluid supp]y circuit 
connected in series with said pump and unit, and 
check valves in each circuit on opposite sides of 
said pump, the check valves in one of said cir- 
cuits opening in a direction toward and away 
respectively from the intake and delivery ports 
of said pump when said pump fs operated in 
one direction fo circulate fluid therein through 
said pump and unit, and the check valves in the 
other of said circuits opening in a direction to- 
ward and awy respectively ïrom the intake and 
delivery ports of said pump when said pump fs 
operated in an opposite direction to circulate 
fluid therein through said pump and unit. 
9. In a temperature controlled fluid supply ap- 
paratus, the combination of a unit adapted to 
have circulated therethrough temperature modi- 
ïying media af different temperatures, a reversi- 
ble pump, a reversible electric motor for driving 
said pump in opposite directions, a pair of fluid 
circuits containing media at different tempera- 
tures and interconnecting said pump and said 
unit for circulation of said media by said pump 
through said unit, solenoid operated valves in 
said circuits actuatable to selectively permit cir- 
culation of such media through said unit and 
pump, and a switch connected to said motor and 
valves whereby said valves are predeterminedly 
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actuated in accordnc with the direction of 
operation of said motor to prmit circulation of 
one of such media through said unit when said 
motor, and thus said pump, fs operated in one 
 direction and fo permit ciïculation of the other 
of such media through said unit when said motor, 
and çhus said pump, fs operated in the opposite 
direction. 
10. The structure according to claim 1 further 
10 characterizd in that one of said sysçems 
cludes a first reservoir for fluid, means for heat- 
ing the fluid in said flïst reservoir, and a second 
reservoir for flnid in heat exchange relation with 
said flrst reservoir, said reservoirs being so dis- 
1 posed that fluid fs circuiated by operation of said 
pump in one direction successively through said 
flrst reservoir, said unit, and said second reser- 
voir. 
11. The structure according fo claire 6 furçher 
20 characterized in that oue of sad circuits includes 
a ieseivoii for tempeïaure modifying medium, 
and means ïor heating he medium in said reser- 
voir, said ieservoir being so disposed that medium 
is ciiculated by operation o said pump in one di- 
25 rectior successively through said reservoir and 
said unit, and then back t.hrough said reservoir 
fo said pump. 
12. The structure according fo claire II fur- 
ther characterized in that there are four check 
30 valves in said one circuit, two respectively lo- 
cated between said reservoir and the opposite 
sides of said pump and two located respectively 
between said reservoir and the opposite sides of 
said unit. 
35 13. The structure according fo claim 6 fur- 
ther characterized in that the other of said cir- 
cuits includes a reservoir for another tempera- 
ture modifying medium between said unit and 
pump, and that there are two check valves in 
40 said other circuit respectively located between 
the reservoir therein and one side of said pump 
and between one side of said unit and the other 
side of said pump, said last-named check valves 
being closed during operation of said pump in 
.15 such one direction and open during operation of 
said pump in the other direction. 
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